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Description

[0001] The present invention refers to a separating disk
adapted to be included in a disk package of a centrifuge
rotor of a centrifugal separator according to the preamble
of claim 1. The invention also refers to a disk package
according to the preamble of claim 13.
[0002] Today separating disks for disk packages in
centrifuge rotors are normally manufactured through
pressure turning of plane disks to a desired tapering
shape, for instance a conical shape. This method of man-
ufacturing has the disadvantage that the manufacturing
is expensive and time-consuming. Each separating disk
has to be pressure turned individually in a pressure lathe.
Another disadvantage of the pressure turning method is
that it is difficult to produce irregular shapes such as pro-
trusions in the pressure turned disk. A further disadvan-
tage of the pressure turning method is the difficulty to
achieve a sufficient surface smoothness without subse-
quent treatment of the surface. A poor surface smooth-
ness can lead to deteriorated hygienic properties.
[0003] According to the present invention, it is instead
proposed to manufacture the separating disks through
draw and/or stretch pressing of a plane blank to the de-
sired tapering shape. There are today several different
press methods which can be of interest in this context,
deep-drawing, pressing between fixed tool, hydroforming
etc. It is however difficult to achieve finished separating
disks with a uniform thickness in a radial direction through
pressing. Different pressing methods have also given dif-
ferent results regarding the thickness variation obtained.
[0004] US-A-2,028,955 discloses a disk package with
conical separating disks of two kinds provided in an al-
ternating order in such a way that every second disk is
even and every second disk comprises a number of dis-
tance members in the form of substantially round projec-
tions or depressions in the disk. It does not appear how
the tapering shape of the separating disk has been pro-
vided, but the projections and the depressions have been
provided by means of some kind of press method. The
projections and the depressions have a planar portion
so that by this known technique, a large contact area is
formed between the distance members and the surface
of the adjacent separating disk. Furthermore, the projec-
tions and the depressions are provided in such a way
that a projection is followed by a depression in a radial
direction. According to US-A-2,028,955 a projection also
lies opposite to a depression of an adjacent disk in the
disk package so that a pile of alternating projections and
depressions is created through the disk package.
[0005] One problem with the solution disclosed in US-
A-2,028,955 is that the disk package during compression
is relatively rigid since the relatively hard projections and
depressions lies after each other in a radial direction in
the disk package, and in addition opposite to each other.
Consequently, no resilient portions of the separating
disks are created, which could absorb a pre-tensioning
force ensuring a tight abutment between the separating

disks also during operation when the rotation may create
forces striving to remove the disks from each other. A
further disadvantage is that the distance members, and
especially the depressions, may have a negative influ-
ence to the flow in the interspace in the separating disks.
[0006] SE-19563 discloses a separating disk adapted
to be included in a disk package in a centrifuge rotor of
a centrifugal separator. The separating disk extends
around and axis of rotation and along a tapering rotary
symmetric surface along the axis of rotation. The sepa-
rating disk has an inner surface and an outer surface,
and is manufactured of a material. The separating disk
has a zigzag-like shape with first protrusions extending
outwardly from the tapering rotary symmetric surface and
second protrusions extending inwardly from the tapering
symmetric surface. The first protrusions are displaced in
relation to the second protrusions seen in a normal di-
rection with regard to the outer surface. Wire elements
are provided in order to create an interspace between
adjacent separating disks in the disk package. It does
not appear how the separating disk is manufactured.
[0007] DE-363851 discloses a separating disk adapt-
ed to be included in a disk package of a centrifuge rotor
of a centrifugal separator. The separating disk extends
around an axis of rotation and along a tapering rotary
symmetric surface along the axis of rotation. The sepa-
rating disk has an inner surface and an outer surface an
is manufactured of a material. The separating disk is con-
figured in such a way that it creates an interspace be-
tween the separating disk an adjacent separating disk in
the disk package and comprises first protrusions extend-
ing outwardly from the tapering rotary symmetric shape
and second protrusions extending inwardly from the ta-
pering rotary symmetric shape. Each first and second
protrusions defines a contact zone adapted to abut an
adjacent separating disk in the disk package. The contact
zone of the first protrusions are displaced in relation to
the contact zones of the second protrusions seen in a
normal direction with regard to the outer surface. The
first and second protrusions are provided after each other
in a peripheral direction of the separating disk. It does
not appear how the separating disk is manufactured.
[0008] DE-349709 discloses a separating disk adapt-
ed to be included in a disk package of a centrifuge rotor
of a centrifugal separator. The separating disk extends
around an axis of rotation and along a tapering rotary
symmetric surface along the axis of rotation. The sepa-
rating disk has an inner surface and an outer surface,
and is manufactured of a material. The separating disk
is configured in such a way that it creates an interspace
between the separating disk and an adjacent separating
disk in the disk package, and comprises first protrusions
extending outwardly from the tapering rotary symmetric
surface and second protrusions extending inwardly from
the tapering rotary symmetric surface. Each first and sec-
ond protrusion defines a contact zone adapted to abut
an adjacent separating disk in the disk package. The con-
tact zones of the first protrusions and the second protru-
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sions are provided after each other seen in a normal di-
rection with regard to the outer surface. It does not appear
how the separating disk is manufactured.
[0009] SE-2708 discloses a separating disk adapted
to be included in a disk package of a centrifuge rotor of
a centrifugal separator. The separating disk extends
around an axis of rotation and along a tapering rotary
symmetric surface along the axis of rotation. The sepa-
rating disk has an inner surface and an outer surface,
and is manufactured of a material. The separating disk
is configured in such a way that it creates an interspace
between the separating disk and an adjacent separating
disk in the disk package, and comprises protrusions ex-
tending outwardly from the tapering rotary symmetric sur-
face. Each protrusion defines a contact zone adapted to
abut an adjacent separating disk in the disk package.
The protrusions are provided after each other in a pe-
ripheral direction of the separating disk. It does not ap-
pear how the separating disk is manufactured.

SUMMARY OF THE INVENTION

[0010] The object of this invention is to provide a sep-
arating disk which may be manufactured in an easy man-
ner and to low costs. At the same time it is aimed at a
separating disk that permits a uniform and tight abutment
between the contact zones of the separating disks in a
disk package.
[0011] This object is achieved by the separating disk
initially defined, which is characterized in that the tapering
shape and the protrusions of the separating disk have
been provided through pressing of a blank of said mate-
rial against a tool having a shape corresponding to the
tapering shape with the protrusions of the pressed sep-
arating disk.
[0012] Such a separating disk can be manufactured in
an easy way since the pressing can be made in a press
tool in a very short time-period. The subsequent work of
attaching or shaping distance members disappears ac-
cording to the invention, since it is possible to provide
shape and distance creating means in the form of pro-
trusions in one and the same pressing operation. The
cost of manufacturing for each separating disk ought to
be significantly lower than for the previously utilized pres-
sure turning method. Furthermore, through such a press-
ing a deformation hardening of separating disks of a met-
al material is achieved so that a high strength, permitting
use of thin blanks, is obtained.
[0013] According to an embodiment of the invention,
each contact zone has a continuously convex shape
seen in a cross-section. Such a shape can advanta-
geously be provided in a press tool. Such a shape also
enables a small contact area to an adjacent separating
disk in the disk package, i.e. the contact area approaches
zero. The contact zone can be defined as forming a point
or line abutment, or substantially a point or line abutment,
against the inner surface or the outer surface of the ad-
jacent separating disk. Such a minimized contact area

results in good hygienic properties of the disk package
since this is easy to clean. The minimized contact area
significantly reduces the quantity of particles and micro-
organisms, such as bacteria, that can be attached in the
area of the distance members.
[0014] According to a further embodiment of the inven-
tion, the contact zones of the first and second protrusions
are provided at a significant distance from each other.
Advantageously, the contact zone of a first protrusion
may be located in the centre between the contact zone
of two second protrusions.
[0015] According to a further embodiment of the inven-
tion, the protrusions have such an extension in the pe-
ripheral direction that each first protrusion adjoins, or ad-
joins directly, two adjacent second protrusions.
[0016] According to a further embodiment of the inven-
tion, the protrusions have such an extension in the pe-
ripheral direction that each first protrusion and second
protrusion adjoins a portion lacking protrusions and ex-
tending along the tapering rotary symmetric surface.
[0017] According to a further embodiment of the inven-
tion, each first protrusion is provided directly adjacent to
one of the second protrusions in the peripheral direction.
Advantageously, the first protrusion may form a channel-
like depression of the inner surface, wherein this depres-
sion is configured to permit collection and transport of
one of said components radially outwardly or inwardly on
the inner surface. Furthermore, the second protrusion
may form a channel-like depression on the outer surface,
wherein this configured to permit collection and transport
of one of said components radially outwardly or inwardly
on the outer surface.
[0018] According to a further embodiment of the inven-
tion, the first and second protrusions have an extension
from in the proximity of the inner edge to in the proximity
of the outer edge. The extension of at least some of the
first and second protrusions may be straight and/or
curved.
[0019] The object is also achieved by the initially de-
fined disk package, characterized in that the tapering
shape and the protrusions of the separating disk have
been provided through pressing of a blank of said mate-
rial against a tool part having a shape corresponding to
the tapering shape with the protrusions of the pressed
separating disk.
[0020] According to an embodiment of the disk pack-
age, the first and second separating disks are provided
in an alternating order in the disk package. Advanta-
geously, the second separating disks may lack protru-
sions from the rotary symmetric surface. Furthermore,
the second separating disks may be provided with a plas-
tically deformed portion against which the contact zone
of one of the first and/or second protrusions abuts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The invention is now to be explained through a
description of various embodiments and with reference
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to the drawings attached hereto.

Fig. 1 discloses a partly sectional side view of a cen-
trifugal separator with a centrifuge rotor.
Fig. 2 discloses a sectional side view through a disk
package of the centrifugal separator in Fig. 1.
Fig. 3 discloses a view from above of a separating
disk of the disk package according to a first embod-
iment.
Fig. 3A discloses a view from above of a first variant
of the separating disk according to the first embod-
iment.
Fig. 3B discloses a view from above of a second
variant of the separating disk according to the first
embodiment.
Fig. 4 discloses a side view of the separating disk in
Fig. 3.
Fig. 5 discloses a section through the disk package
in Fig. 2.
Fig. 6 discloses a section similar to the one in Fig. 5
of a part of a disk package according to a second
embodiment.
Fig. 7 discloses a view similar to the one in Fig. 5 of
a separating disk according to a third embodiment.
Fig. 8 discloses a view similar to the one in Fig. 5 of
a separating disk according to a fourth embodiment.
Fig. 9, 9A disclose a section similar to the one in Fig.
5 of a separating disk according to a fifth embodi-
ment.
Fig. 10 discloses a section similar to the one in Fig.
5 through a disk package with separating disks ac-
cording to a sixth embodiment.
Fig. 11 discloses a section similar to the one in Fig.
5 through a disk package with separating disks ac-
cording to a seventh embodiment.
Fig. 12-14 discloses a sectional view of a first variant
of a press tool for pressing a separating disk.
Fig. 15 discloses a plan view of a tool part of the
press tool in Figs. 12-14.
Fig. 16-18 discloses a sectional view of a first variant
of a press tool for pressing of a separating disk.
Fig. 19 discloses a plan view of a tool part of the
press tool in Figs. 16-18.

DETAILED DESCRIPTION OF VARIOUS EMBODI-
MENTS OF THE INVENTION

[0022] Fig. 1 discloses a centrifugal separator which
is adapted for separation of at least a first component
and a second component of a supplied medium. It is to
be noted that the disclosed centrifugal separator is dis-
closed as an example and that the configuration thereof
may be varied. The centrifugal separator comprises a
frame 1, which may be non-rotatable or stationary, and
a spindle 2 which is rotably journalled in an upper bearing
3 and a lower bearing 4. The spindle 2 carries a centrifuge
rotor 5 and is arranged to rotate together with the centri-
fuge rotor 5 around an axis x of rotation in relation to the

frame 1. The spindle 2 is driven by means of a drive
member 6 which is connected to the spindle 2 in a suitable
manner in order to rotate the latter at a high velocity, for
instance via a drive belt 7 or a gear transmission, or
through direct drive, i.e. the rotor (not disclosed) of the
drive member 6 is directly connected to the spindle 2 or
the centrifuge rotor 5. It is to be noted here that elements
having the same function has been provided with identi-
cal reference signs in the various embodiments to be
described.
[0023] The centrifugal separator may comprise a cas-
ing 8 which is connected to the frame 1 and which en-
closes the centrifuge rotor 5. Furthermore, the centrifugal
separator comprises at least one inlet 9, which extends
through the casing 8 and into a separation space 10
which is formed by the centrifuge rotor 5 for feeding of
the medium to be centrifuged, and at least a first outlet
for discharged from the separation space 10 of the first
component which has been separated from the medium
and a second outlet for discharge from the separation
space 10 of the second component which has been sep-
arated from the medium.
[0024] In the separation space 10, there is a disk pack-
age 19 which rotates with the centrifuge rotor 5. The disk
package 19 comprises or is assembled of a plurality of
separating disks 20 which are piled onto each other in
the disk package 19, see Fig. 2. A separating disk 20
according to a first embodiment is disclosed more closely
in Figs. 3 and 4. Each separating disk 20 extends around
the axis x of rotation and rotates around the axis x of
rotation in a direction R of rotation. Each separating disk
20 extends along a rotary symmetric, or virtually rotary
symmetric, surface y, see Fig. 5, which tapers along the
axis x of rotation, and has a tapering shape along the
axis x of rotation with an outer surface 21, which is con-
vex, and an inner surface 22, which is concave. The ta-
pering shape of the separating disks 20 may also be con-
ical or substantially conical, but it is also possible to let
the tapering shape of the separating disks 20 have a
generatrix which is curved inwardly or outwardly. The
separating disks 20 thus have an angle α of inclination
in relation to the axis x of rotation, see Fig. 2. The angle
α of inclination may be 20-70°. Each separating disk 20
also has an outer edge 23 along the radially outer pe-
riphery of the separating disk 20 and an inner edge 24
which extends along the radially inner periphery of the
separating disk 20 and defines a central opening of the
separating disk 20.
[0025] Between the separating disks 20, there are dis-
tance members 25 which are provided on the outer sur-
face 21 and/or the inner surface 22 and arranged to en-
sure the formation of an interspace 26 between adjacent
separating disks 20 in the disk package 19, see Fig. 5.
Each separating disk 20 comprises, according to the first
embodiment, at least one portion without distance mem-
bers 25 on the outer surface 21 and/or the inner surface
22. The separating disks 20 may be provided around a
so called distributor 27. The separating disks 20 are com-
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pressed against each other in the disk package 19 with
a pre-tensioning force in such a way that the distance
members 25 of a separating disk abuts sealingly an ad-
jacent separating disk 20, especially against the above
mention portion of an adjacent separating disk 20. The
separating disks 20 may also be fixedly connected to
each other, for instance through brazing.
[0026] As can be seen in Figs. 1 and 2, the centrifuge
rotor 5 also comprises a number of inlet disks 28 which
are centrally provided in the distributor 27. These inlet
disks 28 may be manufactured in a similar manner as
the separating disks 20. The inlet disks 28 may be plane,
as disclosed in Fig. 1 and 2, or conical. The inlet disks
28 may have distance members with a similar configu-
ration as the distance members 25 of the separating disks
20.
[0027] The tapering shape of the separating disks 20
has been provided through pressing of a blank of a ma-
terial against a tool part. The material may be any press-
able material, for instance metal material, such as steel,
aluminium, titanium, various alloys etc., and also suitable
plastic materials. The tool part to be described more
closely below has a shape corresponding to the tapering
shape of the pressed separating disk 20. It is to be noted,
however, that the separating disks 20 as a consequence
of such a pressing may obtain a thickness t that varies
with the distance from the axis x of rotation.
[0028] In the first embodiment disclosed more closely
in Figs. 3, 4 and 5, the distance members 25 are formed
as protrusions in the material, wherein the tapering shape
and the protrusions of the separating disk 20 have been
produced through pressing of the blank against the tool
part having a shape corresponding to the tapering shape
with the protrusions of the pressed separating disk 20.
In the first embodiment the distance members 25 com-
prise first distance members 25 in the form of first pro-
trusions 31 and second distance members 25 in the form
of second protrusions 32. The protrusions thus comprise
a number of pairs of protrusions, wherein each of the
pairs comprises a first protrusion 31 extending away from
the rotary symmetric surface y and away from the outer
surface 21 and a second protrusion 32 extending away
from the rotary symmetric surface y and away from the
inner surface 22. The first and second protrusions 31, 32
are displaced in relation to each other seen in a normal
direction with regard to the outer surface 21. In the first
embodiment disclosed, the first and second protrusions
31, 32 are provided adjacent, or directly adjacent, to each
other in a peripheral direction of the separating disk 20.
It is possible to provide the distance members 25, i.e. in
the embodiments disclosed the first and second protru-
sions 31, 32, in each pair at a significant distance from
each other, for instance in such a way that a first protru-
sion 31 is located at the centre between two second pro-
trusions 32. Possibly, the protrusions 31, 32 may then
be given a more wide shape and in an extreme case
extend substantially straight from the peak of a first pro-
trusion 31 to the peak of the adjacent second protrusions

32, which means that there is no marked beginning or
marked end of the distance members 25, see also Figs.
8 and 9.
[0029] As can be seen in Fig. 5, the first protrusion 31
abuts the inner surface 22 of the adjacent separating disk
20, whereas the second protrusion 32 abuts the outer
surface 21 of an adjacent separating disk 20. The first
protrusion 31 will thus form a channel-like depression of
the inner surface 22 and this depression is configured to
collect and transport one of said components radially out-
wardly or inwardly on the inner surface 22. The second
protrusion 32 forms, in a corresponding manner, a chan-
nel-like depression of the outer surface 21, wherein this
depression is configured to collect and transport one of
said components radially outwardly or inwardly on the
outer surface 21. In the first embodiment, the second
protrusion 32 is located after the first protrusion 31 with
regard to the direction R of rotation. With regard to the
outer surface 21, the channel-like depression thus pre-
cedes the upwardly projecting first protrusion 31. With
regard to the inner surface 22, the channel-like depres-
sion instead follows the downwardly projecting second
protrusion 32. Inverted relations arise if the direction of
rotation is the opposite.
[0030] The first and second protrusions 31 and 32 have
a height h above the outer surface 21 and the inner sur-
face 22, respectively, see Fig. 5. This height h determines
also the height of the interspaces 26 between the sepa-
rating disks 20 in the disk package 19. Since the thick-
ness t of the separating disks 20 may vary with the dis-
tance from the axis x of rotation, the first and second
protrusions 31 and 32 may advantageously be config-
ured in such a way that the height h varies with the dis-
tance from the axis x of rotation. As can be seen in Fig.
3, the distance members 25, i.e. the first and second
protrusions 31 and 32, have an extension from a radially
inner position to a radially outer position, wherein the
height h varies along this extension in such a way that
this varying height compensates for the varying thick-
ness. In such a way a tight and uniform abutment be-
tween the first and second protrusions 31 and 32 against
the inner surface 22 and the outer surface 21, respec-
tively, can be ensured along the whole or substantially
the whole extension of the protrusions 31, 32.
[0031] Depending on the actual press method, the
thickness t of the separating disk 20 may increase with
an increasing distance from the axis of rotation, wherein
the height h decreases with an increasing distance from
the axis x of rotation. The thickness t of the separating
disk 20 may also decrease with an increasing distance
from the axis x of rotation, wherein the height of the dis-
tance members 25 increases with an increasing distance
from the axis x of rotation. It is to be noted that the varying
height h can be provided in an advantageous manner
since the separating disks 20 are manufactured in a press
method and pressed against a tool part with a corre-
sponding shape. The tool part can thus have projections
and depressions, respectively, which are configured for
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the formation of the protrusions, and which have been
given a varying height h in accordance with the applied
press method in connection with the tool manufacturing.
[0032] The press method also makes it possible in an
easy manner to let the extension of the protrusions 31,
32 be straight and radial or substantially radial, straight
but inclined in relation to a radial direction, or curved at
least if the protrusions 31, 32 are seen in the direction of
the axis x of rotation. In the first embodiment the exten-
sion of the protrusions 31, 32 extends from in the prox-
imity of the inner edge 24 to in the proximity of the outer
edge 23, and more precisely to just inside the inner edge
24 and outer edge 23, respectively.
[0033] Fig. 3A discloses a first variant of the separating
disk according to the first embodiment. According to this
variant, the protrusions 31, 32 extend up to the inner edge
24 and to the outer edge 23. It is to be noted that it is
also possible to let the protrusions 31, 32 extend up to
only one of the inner edge 24 and the outer edge 23.
[0034] Fig. 3B discloses a second variant of the sep-
arating disk according to the first embodiment. According
to this variant, the protrusions 31, 32 extend to in the
proximity of the inner edge 24, and beyond, or out over,
the outer edge 23. In such a way means are created for
influencing the behaviour of the separated component
when it has left the separating disk 20 proper. It is possible
according to this variant to let the protrusions 31, 32 ex-
tend up to the inner edge as disclosed in Fig. 3A. It is
also possible to let only one of the protrusions 31, 32
extend beyond the outer edge 23. As a further alternative,
it is possible to create a projecting portion (not disclosed
in the figures), of the separating disk 20, which portion
extends beyond the outer edge 23 and is provided beside
the protrusions 31, 32.
[0035] The press method also makes it possible to con-
figure the distance members 25, i.e. the first and second
protrusions 31, 32, with a width at the inner surface and/or
the outer surface 21 seen in a normal direction to the
inner surface or the outer surface 21, wherein this width
of at least some of the distance members 25 varies with
the distance from the axis x of rotation.
[0036] Furthermore, the press method also enables
the formation of stiffening folds or embossings (not dis-
closed) of the separating disks 20. Such folds may be
straight or curved or extend in suitable directions, and
have a strengthening effect.
[0037] Each of the first and second protrusions 31 and
32 comprises at least one contact zone 33 intended to
abut the inner surface 22 and the outer surface 21, re-
spectively, of an adjacent separating disk 20 in the disk
package 19. As can be seen in Fig. 5, the contact zone
33 has a continuously convex shape seen in a cross sec-
tion, in the first embodiment in a cross section transver-
sally to a substantially radial direction. In the first embod-
iment, the contact zone 33 extends along the whole, or
substantially the whole, extension of the first and second
protrusions 31 and 32. With such a continuously convex
shape of the contact zone 33 a small contact area be-

tween the contact zone 33 and the adjacent separating
disk 20 is ensured, i.e. the contact area approaches zero.
The contact zone 33 may in the first embodiment be de-
fined to form a line abutment, or substantially a line abut-
ment, against the inner surface 22 and the outer surface
21 respectively, of the adjacent separating disk 20 along
the whole extension of the protrusions 31 and 32.
[0038] As can be seen in Figs. 2 and 5, the separating
disks 20 comprise first separating disk 20’ and second
separating disks 20".
[0039] The first separating disks 20’ comprise the first
and second protrusions 31 and 32 which have been de-
scribed above. The second separating disks 20" lack
such protrusions, i.e. they comprise, or consist of, only
one of the above mentioned portion without distance
members 25. The second separating disks 20" thus have
an even, or substantially even, tapering shape. The first
and second separating disks 20’ and 20" are provided in
an alternating order in the disk package 19, i.e. every
second separating disk 20 is a first separating disk 20’
and every second separating disk is a second separating
disk 20".
[0040] As can be seen in Fig. 3, each separating disk
20 comprises one or several recesses 35 along the inner
edge 24. Such recesses may have the purpose of ena-
bling a polar-positioning of the separating disks 20 in the
disk package 19. Furthermore, each separating disk 20
comprises one or several recesses 36 along the outer
edge 23. The recesses 36 may have the purpose of per-
mitting transport of the medium through the disk package
19 and feeding of the medium into the different interspac-
es 26. It is to be noted that the recesses 35 and 36 may
be advantageous for reducing the inherent stresses in
the material in the pressed separating disk 20. The re-
cesses 36 may be replaced by holes which in a manner
known per se extend through the separating disk 20 and
are provided at a distance from the inner and the outer
edges 24, 23.
[0041] The separating disks 20 are polar-positioned in
such a way that the first protrusions 31 of the first sepa-
rating disks 20’ are in line with each other in the disk
package 19 seen in the direction of the axis x of rotation,
see Fig. 5. Such a configuration of the disk package 19
is advantageous since it makes it possible to include a
pre-tensioning in the disk package 19 when it is mounted.
The second separating disks 20" will during the com-
pressing of the disk package 19 be deformed elastically
alternately upwardly and downwardly by the first and sec-
ond protrusions 31 and 32 of the adjacent separating
disks 20’. During operation of the centrifugal separator,
forces arise in the second separating disks 20", which
forces strive to straighten out the elastic deformation.
Consequently, the abutment force between the separat-
ing disks 20 in the disk package 19 increases. In the
embodiment disclosed, the first and second separating
disks 20’ and 20" have the same thickness t. However,
it is to be noted that the first and second separating disks
20’ and 20" may have different thicknesses t. Especially,
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the second separating disks 20", which lack protrusions,
may have a thickness t which is significantly smaller than
the thickness t of the first separating disks 20’. It is also
to be noted that the height h of each distance member
25 of a first separating disk 20’ varies in such a way that
it compensates for the varying thickness t of the first sep-
arating disk 20’ and for the varying thickness t of an ad-
jacent second separating disk 20".
[0042] According to a second embodiment of the disk
package 19, see Fig. 6, also each second separating disk
20" may comprise a number of distance members in the
form of pressed first and second protrusions 31 and 32,
i.e. all separating disks 20 are provided with first and
second protrusions 31 and 32. In this case, the separating
disks 20 mat be polar-positioned in such a way that a
first protrusions 31 of the first separating disks 20’ are
displaced in relation to the first protrusions 31 of the sec-
ond separating disks 20" in the disk package 19 seen in
the direction of the axis x of rotation.
[0043] Fig. 7 discloses a third embodiment where the
distance members 25, i.e. the protrusions 31, 32, have
such an extension in the peripheral direction that each
first protrusion 31 and second protrusion 32 adjoins a
portion lacking protrusions and extending along the ta-
pering rotary symmetric surface y. The contact zones 33
of the first protrusions 31 are provided at a significant
distance from the contact zones 33 of the second protru-
sions 31, 32. Especially for the third embodiment, the
contact zone 33 of a first protrusion 31 is located in the
centre between the contact zone 33 of two second pro-
trusions 32.
[0044] Fig. 8 discloses a fourth embodiment of a
pressed separating disk 20, which differs from the third
embodiment in that the first and second protrusions 31,
32 have such an extension in the peripheral direction that
each first protrusion 31 adjoins, or adjoins directly, two
adjacent second protrusions 32. The separating disk 20
has in this embodiment thus a continuous, or substan-
tially continuous, wave-shape in relation to the rotary
symmetric surface y, seen in a cross-section. Protrusions
with such an extension in the peripheral direction can be
obtained by means of a relatively small press force.
[0045] Fig. 9 discloses a fifth embodiment, similar to
the fourth embodiment, but where the protrusions 31, 32
have zigzag-shaped extension seen in a cross-section.
As in the fourth embodiment, each first protrusion 31 ad-
joins directly two second protrusions 32 without any in-
termediate portion which is parallel with the rotary sym-
metric surface y. A variant of this embodiment is dis-
closed in Fig. 9A where the second separating disks
20" or the portions without distance members of the sep-
arating disks 20 are provided with plastically deformed
portions 39 where the contact zone 33 of a first and/or
second protrusion 31, 32 abuts or is intended to abut.
The height of these plastically deformed portions 39 is
significantly lower than the height of the first and second
protrusions 31, 32 of the first separating disks 20’. In such
a way, a secure positioning of the separating disks 20 in

relation to each other is created. Such plastically de-
formed portions 39 may also be applied on separating
disks in the embodiments disclosed in Figs 5, 6 and 7,
for instance.
[0046] It is to be understood that the polar-positioning
of the separating disks 20 may be varied in many different
ways in addition to the ways disclosed in Figs. 5 and 6.
Fig. 10 discloses a sixth embodiment where two first sep-
arating disks 20’ are provided beside each other and each
such pair of first separating disks 20’ are separated by a
second separating disk 20". The first protrusion 31 of a
first separating disk 20’ in such a pair lies opposite to the
second protrusion 32 of the second first separating disk
20’ in this pair, and opposite the first protrusions 31 of
corresponding disks 20’ in the remaining pairs.
[0047] Fig. 11 discloses a seventh embodiment which
is similar to the sixth embodiment, but differs from the
latter since one of the first separating disks 20’ has been
modified and is a third separating disk 20’" which com-
prises a first protrusion 31 but no second protrusion 32.
The first protrusion 31 of the third separating disk in each
pair lies opposite to the second protrusion 32 of the first
separating disk 20’ in each pair. In the sixth embodiment,
a space which is closed in a cross-section is formed.
Thanks to the absence of the second protrusion 32 of
the third separating disk 20"’, a lateral opening into this
space is formed. It may also be mentioned that this closed
space disclosed in Fig. 10 may be open at the ends
through a variation of the length of the protrusions along
their extension.
[0048] Figs. 12 to 15 disclose a first variant of a press
tool for manufacturing a separating disk as defined
above. The press tool is intended to be introduced into
a press (not disclosed) of a suitable design. The press
tool comprises a first tool part 61 and a second tool part
62. The first tool part 61 has a concave shape against
which the outer surface 21 of the separating disk 20 abuts
after finished pressing. The first tool part 61 has a sub-
stantially plane bottom surface and a surrounding taper-
ing side surface, in the example disclosed a surrounding
substantially conical side surface. The first tool part 61
thus have a shape corresponding to the tapering shape
of the pressed separating disk 20. In the case that the
separating disk 20 is provided with protrusions 31, 32,
50, the first tool part 61 also comprises first from elements
63 which are located on the surrounding tapering side
surface and which correspond to the shape of these pro-
trusions, in the disclosed press tool, the protrusions 31
and 32. The press tool comprises, or is associated with,
a holding member 64, which is arranged to hold the blank
90 to be pressed against the first tool part 61 with a hold-
ing force. If the separating disk 20 lacks protrusions a
first tool part 61 without first form elements 63 is used.
[0049] Furthermore, the press tool comprises a supply
device arranged to permit supply of a liquid at a pressure
between the blank 90 and the second tool part 62. The
supply device comprises channels 65 extending through
the second tool part 62 through the surface of the second
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tool part 62 which faces the blank 90.
[0050] The first tool part 61 also comprises one or sev-
eral second form elements 66, see Fig. 15, for forming a
or several centering members of the pressed blank 90 in
order to enable later centering of the blank 90 in connec-
tion with a subsequent processing of the blank 90. The
form elements 66 are located on the bottom surface,
which means that the centering members are provided
in a central area of the blank 90. It is also imaginable to
provide the centering members in an edge area of the
blank 90, wherein corresponding second form elements
will be located outside the tapering side surface.
[0051] Furthermore, the first tool part 61 comprises a
plurality of evacuating passages 67 for evacuation of gas
present between the blank 90 and the first tool part 61.
The evacuating passages 67 have a very small flow area
and are provided to extend through the bottom surface
and the surrounding tapering side surface of the first tool
part 61. Especially, it is important that there are evacu-
ating passages 67 extending through these surfaces at
the first form elements 63 forming the first and second
protrusions 31 and 32, and at the second form elements
66 forming the centering member.
[0052] The press tool is arranged to permit, in a charg-
ing position, introduction of the blank 90 to be pressed
between the first tool part 61 and the second tool part
62. Thereafter, the blank 90 is clamped between the first
tool part 61 and the holding member 64 see Fig. 12. The
first tool part 61 and/or the second tool part 62 are then
displaced in a first part step in the direction towards each
other to a final position, see Fig. 13. The first part step
can be regarded as a mechanical press step. Thereafter,
a liquid with a pressure is supplied in a second part step
into a space between the blank 90 and the second tool
part 62 through the channels 65 in such a way that the
blank 90 is pressed to abutment against the first tool part
61 and takes its final shape, see Fig. 14. During the sec-
ond part step, the gas present between the blank 90 and
the first tool part 61 will be evacuated via the evacuating
passages 67. The second part step can be regarded as
a hydroforming step.
[0053] Figs. 16 to 18 disclose a second variant of a
press tool for manufacturing of a separating disk as de-
fined above. The press tool is intended to be introduced
in a press (not disclosed) of a suitable design. The press
tool comprises a first tool part 61 and a second tool part
62. The first tool part 61 has a concave shape against
which the outer surface 21 of the separating disk 20 abuts
after finished pressing. The first tool part 61 has a sur-
rounding tapering side surface, in the example disclosed
a surrounding substantially conical side surface. The first
tool part 61 thus has a shape corresponding to the ta-
pering shape of the pressed separating disk 20. In the
case that the separating disk 20 is provided with protru-
sions 31, 32, 50, the first tool part 61 also comprises first
form elements 63, which are located on the surrounding
tapering side surface and which correspond to the shape
of these protrusions, in the disclosed press tool, the pro-

trusions 31 and 32. The press tool comprises or is asso-
ciated with a holding member 64 which is arranged to
hold the blank to be pressed against the first tool part 61
with a holding force. If the separating disk 20 lacks pro-
trusions, a first part tool 61 without first form elements 63
is used.
[0054] The second tool part 62 has a projecting central
portion 80 arranged to extend through and engage a cen-
tral opening of the blank 90 to be pressed. By means of
this central portion 80, the blank 90 may be positioned
in the press tool before pressing. The first and second
tool parts 61 and 62 furthermore have a respective form
element 81 and 82, respectively, which in cooperation
with each other are arranged to form, when the first and
second tool parts 61, 62 are moved towards each other,
an area around the central opening in such a way that
the material in this area forms a centering member 91
extending cylindrically, or at least partly cylindrically, and
concentrically with the axis x of rotation, see Fig. 18. The
second tool part 62 also comprises a sealing element 83,
which is provided radially outside the projecting central
portion 80. The sealing element 83 extends around the
central portion at a distance from the latter. The sealing
element 83 is arranged to abut sealingly the blank 90
around the central opening. The total press force is re-
duced thanks to the fact that the centre of the blank 90
inside the sealing element 83 has been masked and thus
is not subjected to any pressing. The central portion 80,
which positions the blank 90, will also permit guiding of
the flow of material in the blank 90 in an initial stage of
the pressing with regard to how much material is trans-
ported from the centre of the blank 90 and from the pe-
ripheral parts of the blank 90. The guiding of the flow of
material can be provided by varying the size of the central
opening and/or by varying the holding force.
[0055] Furthermore, the press tool comprises a supply
device arranged to permit supply of a liquid at a pressure
between the blank 90 and the second tool part 62. The
supply device comprises channels 65 extending through
the second tool part 62 through the surface of the second
tool part 62 facing the blank 90.
[0056] Furthermore, the first tool part 61 comprises a
plurality of evacuating passages 67 for evacuating gas
present between the blank 90 and the first tool part 61.
The evacuating passages 67 have a very small flow area
and are provided to extend through the bottom surface
and the surrounding tapering side surface of the first tool
part 61. Especially, it is important that there are evacu-
ating passages 67 which extend through these surfaces
at the first form elements 63 forming the first and second
protrusions 31, 32, and at the second form elements 66
forming the centering member.
[0057] The press tool is arranged to permit, in a charg-
ing position, introduction of the blank 90 to be pressed
between the first tool part 61 and the second tool part 62
in such a way that the projecting central portion extends
through the central opening. Thereafter, the blank 90 is
clamped between the first tool part 61 and the holding
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member 64, see Fig. 16. The first tool part 61 and/or the
second tool part 62 are then displaced in a first part step
in a direction towards each other to a final position, see
Fig. 17. The first part step can be regarded as a mechan-
ical press step. Thereafter, a liquid at a pressure is sup-
plied in a second part step into a space between the blank
90 and the second tool part 62 through the channels 65
in such a way that the blank 90 is pressed to abutment
against the first tool part 61 and takes its final shape, see
Fig. 18. The sealing element 83 then prevents the liquid
from reaching the central opening. During the second
part step, the gas present between the blank 90 and the
first tool part 61 will be evacuated via the evacuating pas-
sages 67. The second part step can be regarded as a
hydroforming step.
[0058] After the pressing, the blank 90 is removed from
the press tool and transferred to any suitable processing
machine (not disclosed). The blank 90 is centered in the
processing machine by means of the centering member
or members. The processing machine is then arranged
to form, in a subsequent processing step, the inner edge
24 and the outer edge 23 of the separating disk 20.
[0059] This subsequent processing step comprises
forming of the above mentioned one or several recesses
35 along the inner edge 24 and the above mentioned one
or several recesses 36 along the outer edge 23. The sub-
sequent processing step may comprise any suitable cut-
ting or shearing operation.
[0060] It is to be noted that the first tool part 61 instead
of a concave shape may have a convex shape, wherein
the inner surface 22 of the separating disk 20 will abut
the first tool part 61 after finished pressing.
[0061] It is to be noted that the separating disks 20 may
be provided with a certain surface roughness on the outer
surface and/or the inner surface. Such a surface rough-
ness can be provided through a treatment in advance of
the whole, or a part or parts of the outer surface 21 and/or
the inner surface 22, for instance in that the actual surface
is etched before the separating disk is pressed. The sur-
face roughness will remain after the pressing. It is also
imaginable to configure one or both tool parts 61, 62 with
a surface roughness, wherein the pressing will provide
the desired surface roughness of the actual surface of
the outer surface and/or inner surface of the separating
disk. Suitable examples of the surface roughness is dis-
closed in SE-B-457612. The roughness may thus com-
prise a plurality of flow influencing members having a
certain height over the actual surface and a certain mu-
tual distance. The relation between the certain height and
the certain distance may lie in the interval 0,2-0,5. As
indicated above, it is possible to provide selected parts
with a roughness. Different parts of the actual surface
may also have different roughness. Advantageously, on-
ly one of the outer surface 21 and the inner surface 22
is provided with a roughness. The protrusions 31, 32 suit-
ably have no roughness as well as the surface portions
against which the protrusions 31, 32 abut.
[0062] The invention is not limited to the embodiments

disclosed but may be varied and modified with in the
scope of the following claims. Especially, it is to be noted
that the described separating disks may be used in sub-
stantially all kinds of centrifugal separators, for instance
such where the centrifuge rotor has fixed openings for
radial discharge of sludge, or intermittently openable
such openings, see Fig. 1. The invention is applicable to
centrifugal separators adapted for separation of all kinds
of media, such as liquids and gases, for instance sepa-
rating of solid or liquid particles from a gas.

Claims

1. A separating disk adapted to be included in a disk
package (19) of a centrifuge rotor (5) of a centrifugal
separator,
wherein the separating disk (20) has a tapering
shape and extends around an axis (x) of rotation and
along a tapering rotary symmetric surface (y) along
the axis (x) of rotation,
wherein the separating disk has an inner surface (22)
and an outer surface (21),
wherein the separating disk (20) is manufactured of
a material, wherein the separating disk (20) is con-
figured in such a way that it creates an interspace
(26) between the separating disk (20) and an adja-
cent separating disk (20) in the disk package (19)
and thus comprises first protrusions (31) extending
outwardly from the tapering rotary symmetric surface
(y) and second protrusions (32) extending inwardly
from the tapering rotary symmetric surface (y),
wherein each first and second protrusion (31, 32)
defines a contact zone (33) adapted to abut an ad-
jacent separating disk (20) in the disk package (19),
wherein the contact zones (33) of the first protrusions
(31) are displaced in relation to the contact zones
(33) of the second protrusions (32) seen in a normal
direction with regard to the outer surface (21),
wherein the first and second protrusions are provid-
ed after each other in a peripheral direction of the
separating disk (20), characterized in that the ta-
pering shape and the protrusions (31, 32) of the sep-
arating disk (20) have been provided through press-
ing of a blank (90) of said material against a tool part
(61) which has a shape corresponding to the tapering
shape with the protrusions (31, 32) of the pressed
separating disk (20).

2. A separating disk according to claim 1, wherein each
contact zone (33) has a continuously convex shape
seen in a cross-section.

3. A separating disk according to anyone of claims 1
and 2, wherein the contact zones (33) of the first and
second protrusions (31, 32) are provided at a signif-
icant distance from each other.
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4. A separating disk according to claim 3, wherein the
contact zone (33) of a first protrusion (31) is located
in the centre between the contact zone of two second
protrusions (32).

5. A separating disk according to anyone of the pre-
ceding claims, wherein the protrusions (31, 32) have
such an extension in the peripheral direction that
each first protrusion (31) adjoins two adjacent sec-
ond protrusions (32).

6. A separating disk according to anyone of claims 1
to 4, wherein the protrusions (31, 32) have such an
extension in the peripheral direction that each first
protrusion (31) and second protrusion (32) adjoins
a portion lacking protrusions and extending along
the tapering rotary symmetric surface.

7. A separating disk according to anyone of the pre-
ceding claims, wherein each first protrusion (31) is
provided immediately adjacent to one of the second
protrusions (32) in the peripheral direction.

8. A separating disk according to claim 7, wherein the
first protrusion (31) forms a channel-like depression
of the inner surface (22) and wherein this depression
is configured to permit collection and transport of one
of said components radially outwardly on inwardly
on the inner surface (22).

9. A separating disk according to anyone of claims 7
and 8, wherein the second protrusion (32) forms a
channel-like depression of the outer surface (21) and
wherein this depression is configured to permit col-
lection and transport of one of said components ra-
dially outwardly or inwardly on the outer surface (21).

10. A separating disk according to anyone of the pre-
ceding claims, wherein the first and second protru-
sions (31, 32) have an extension from in the proximity
of the inner edge (24) to in the proximity of the outer
edge (23).

11. A separating disk according to claim 10, wherein the
extension of at least some of the first and second
protrusions (31, 32) is straight.

12. A separating disk according to anyone of claims 10
and 11, wherein the extension of at least some of
the first and second protrusions (31, 32) is curved.

13. A disk package (19) for a centrifuge rotor (5) of a
centrifugal separator, wherein the disk package (19)
comprises a plurality of separating disks (20) with a
plurality of first separating disks (20’) and a plurality
of second separating disks (20"), wherein each sep-
arating disk (20) has a tapering shape and extends
around an axis (x) of rotation and along a tapering

rotary symmetric surface (y) along the axis (x) of ro-
tation,
wherein each separating disk has an inner surface
(22) and an outer surface (21),
wherein each separating disk (20) is manufactured
of a material, wherein each first separating disk (20’)
is a separating disk according to any one of claims
1 to 12.

14. A disk package according to claim 13, wherein the
first and second separating disks (20’, 20") are pro-
vided in an alternating order in the disk package (19).

15. A disk package according to claim 14, wherein the
second separating disk (20") lacks distance mem-
bers.

16. A disk package according to claim 15, wherein the
second separating disks (20") are provided with a
plastically deformed portion (39) against which the
contact zone (33) of one of the first and/or second
protrusions (31, 32) abuts.

Patentansprüche

1. Trennteller, der angepasst ist, um in ein Tellerpaket
(19) eines Zentrifugenrotors (5) eines Zentrifugalt-
renners eingeschlossen zu werden, wobei der
Trennteller (20) eine sich verjüngende Form auf-
weist und sich um eine Achse (x) der Rotation und
entlang einer sich verjüngenden rotierenden sym-
metrischen Fläche (y) entlang der Achse (x) der Ro-
tation erstreckt,
wobei der Trennteller eine innere Fläche (22) und
eine äußere Fläche (21) aufweist,
wobei der Trennteller (20) aus einem Material gefer-
tigt ist, wobei der Trennteller (20) auf eine Weise
konfiguriert ist, dass er einen Zwischenraum (26)
zwischen dem Trennteller (20) und einem benach-
barten Trennteller (20) im Tellerpaket (19) aufweist
und somit erste Vorsprünge (31) umfasst, die sich
von der sich verjüngenden rotierenden symmetri-
schen Fläche (y) nach außen erstrecken, und zweite
Vorsprünge (32) umfasst, die sich von der sich ver-
jüngenden rotierenden symmetrischen Fläche (y)
nach innen erstrecken,
wobei jeder erste und zweite Vorsprung (31, 32) eine
Kontaktzone (33) definieren, die angepasst ist, um
einen benachbarten Trennteller (20) im Tellerpaket
(19) zu berühren,
wobei die Kontaktzonen (33) der ersten Vorsprünge
(31) in Bezug auf die Kontaktzonen (33) der zweiten
Vorsprünge (32), gesehen in einer normalen Rich-
tung bezüglich der äußeren Fläche (21), versetzt
sind,
wobei die ersten und zweiten Vorsprünge nachein-
ander in einer peripheren Richtung des Trenntellers
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(20) bereitgestellt sind, dadurch gekennzeichnet,
dass die sich verjüngende Form und die Vorsprünge
(31, 32) des Trenntellers (20) durch Pressen eines
Rohlings (90) aus dem Material gegen einen Werk-
zeugteil (61), der eine Form aufweist, die der sich
verjüngenden Form mit den Vorsprüngen (31, 32)
des gepressten Trenntellers (20) entspricht, bereit-
gestellt wurden.

2. Trennteller nach Anspruch 1, wobei jede Kontaktzo-
ne (33) eine durchgehend konvexe Form, gesehen
in einem Querschnitt, aufweist.

3. Trennteller nach einem der Ansprüche 1 und 2, wo-
bei die Kontaktzonen (33) der ersten und zweiten
Vorsprünge (31, 32) in einem signifikanten Abstand
voneinander bereitgestellt sind.

4. Trennteller nach Anspruch 3, wobei sich die Kon-
taktzone (33) eines ersten Vorsprungs (31) in der
Mitte zwischen der Kontaktzone von zwei zweiten
Vorsprüngen (32) befindet.

5. Trennteller nach einem der vorhergehenden An-
sprüche, wobei die Vorsprünge (31, 32) eine derar-
tige Erweiterung in der peripheren Richtung aufwei-
sen, dass jeder erste Vorsprung (31) an zwei be-
nachbarte zweite Vorsprünge (32) angrenzt.

6. Trennteller nach einem der Ansprüche 1 bis 4, wobei
die Vorsprünge (31, 32) eine derartige Erweiterung
in der peripheren Richtung aufweisen, dass jeder
erste Vorsprung (31) und zweite Vorsprung (32) an
einen Abschnitt angrenzen, dem Vorsprünge fehlen
und der sich entlang der sich verjüngenden rotieren-
den symmetrischen Fläche erstreckt.

7. Trennteller nach einem der vorhergehenden An-
sprüche, wobei jeder erste Vorsprung (31) unmittel-
bar benachbart zu einem der zweiten Vorsprünge
(32) in der peripheren Richtung bereitgestellt ist.

8. Trennteller nach Anspruch 7, wobei der erste Vor-
sprung (31) eine kanalartige Depression der inneren
Fläche (22) bildet und wobei diese Depression kon-
figuriert ist, um Sammlung und Beförderung von ei-
ner der Komponenten radial nach außen oder nach
innen auf der inneren Fläche (22) zu gestatten.

9. Trennteller nach einem der Ansprüche 7 und 8, wo-
bei der zweite Vorsprung (32) eine kanalartige De-
pression der äußeren Fläche (21) bildet und wobei
diese Depression konfiguriert ist, um Sammlung und
Beförderung von einer der Komponenten radial nach
außen oder nach innen auf der äußeren Fläche (21)
zu gestatten.

10. Trennteller nach einem der vorhergehenden An-

sprüche, wobei die ersten und zweiten Vorsprünge
(31, 32) eine Erweiterung von in der Nähe der inne-
ren Kante (24) zu in der Nähe der äußeren Kante
(23) aufweisen.

11. Trennteller nach Anspruch 10, wobei die Erweite-
rung von mindestens einigen der ersten und zweiten
Vorsprünge (31, 32) gerade ist.

12. Trennteller nach einem der Ansprüche 10 und 11,
wobei die Erweiterung von mindestens einigen der
ersten und zweiten Vorsprünge (31, 32) gekrümmt
ist.

13. Tellerpaket (19) für einen Zentrifugenrotor (5) eines
Zentrifugaltrenners, wobei das Tellerpaket (19) eine
Vielzahl von Trenntellern (20) mit einer Vielzahl von
ersten Trenntellern (20’) und einer Vielzahl von zwei-
ten Trenntellern (20") beinhaltet, wobei jeder Trenn-
teller (20) eine sich verjüngende Form aufweist und
sich um eine Achse (x) der Rotation und entlang ei-
ner sich verjüngenden rotierenden symmetrischen
Fläche (y) entlang der Achse (x) der Rotation er-
streckt,
wobei jeder Trennteller eine innere Fläche (22) und
eine äußere Fläche (21) aufweist,
wobei jeder Trennteller (20) aus einem Material ge-
fertigt ist, wobei jeder erste Trennteller (20’) ein
Trennteller nach einem der Ansprüche 1 bis 12 ist.

14. Tellerpaket nach Anspruch 13, wobei die ersten und
zweiten Trennteller (20’, 20") in einer alternierenden
Reihenfolge im Tellerpaket (19) bereitgestellt sind.

15. Tellerpaket nach Anspruch 14, wobei dem zweiten
Trennteller (20") Abstandsglieder fehlen.

16. Tellerpaket nach Anspruch 15, wobei die zweiten
Trennteller (20") mit einem plastisch verformten Ab-
schnitt (39) bereitgestellt sind, den die Kontaktzone
(33) von einem der ersten und/oder zweiten Vor-
sprünge (31, 32) berührt.

Revendications

1. Disque de séparation conçu pour entrer dans la com-
position d’un ensemble de disques (19) d’un rotor
centrifuge (5) d’un séparateur centrifuge, dans
lequel :

le disque de séparation (20) est de forme coni-
que et s’étend autour d’un axe de rotation (x) et
le long d’une surface conique symétrique en ro-
tation (y) sur l’axe de rotation (x),
le disque de séparation présente une surface
intérieure (22) et une surface extérieure (21),
le disque de séparation (20) est fabriqué dans
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une certaine matière,
le disque de séparation (20) est configuré de
telle manière qu’il délimite un espace (26) entre
le disque de séparation (20) et un disque de sé-
paration (20) adjacent au sein de l’ensemble de
disques (19) et comprend ainsi des premiers re-
liefs (31) qui s’étendent vers l’extérieur à partir
de la surface conique symétrique en rotation (y)
et des seconds reliefs (32) qui s’étendent vers
l’intérieur à partir de la surface conique symétri-
que en rotation (y),
chacun des premiers et seconds reliefs (31, 32)
définit une zone de contact (33) conçue pour
venir en contact contre un disque de séparation
(20) adjacent au sein de l’ensemble de disques
(19),
les zones de contact (33) des premiers reliefs
(31) sont décalées par rapport aux zones de
contact (33) des seconds reliefs (32), vu dans
le sens normal par rapport à la surface extérieu-
re (21),
les premiers et seconds reliefs sont prévus les
uns derrière les autres dans le sens périphéri-
que du disque de séparation (20),
caractérisé en ce que la forme conique et les
reliefs (31, 32) du disque de séparation (20) ont
été réalisés par emboutissage d’un flan (90)
composé de ladite certaine matière contre une
pièce formant outil (61) présentant une forme
correspondant à la forme conique présentant les
reliefs (31, 32) du disque de séparation (20) em-
bouti.

2. Disque de séparation selon la revendication 1, dans
lequel chacune des zones de contact (33) présente
une forme convexe continue, vu en section transver-
sale.

3. Disque de séparation selon l’une quelconque des
revendications 1 et 2, dans lequel les zones de con-
tact (33) des premiers et seconds reliefs (31, 32)
sont prévues à une distance significative les unes
des autres.

4. Disque de séparation selon la revendication 3, dans
lequel la zone de contact (33) d’un premier relief (31)
est située de manière centrée entre les zones de
contact de deux seconds reliefs (32).

5. Disque de séparation selon l’une quelconque des
revendications précédentes, dans lequel les reliefs
(31, 32) présentent une étendue dans le sens péri-
phérique qui est telle que chacun des premiers re-
liefs (31) est voisin de deux seconds reliefs (32) ad-
jacents.

6. Disque de séparation selon l’une quelconque des
revendications 1 à 4, dans lequel les reliefs (31, 32)

présentent une étendue dans le sens périphérique
qui est telle que chacun des premiers reliefs (31) et
seconds reliefs (32) est voisin d’une partie dépour-
vue de reliefs qui s’étend le long de la surface coni-
que symétrique en rotation.

7. Disque de séparation selon l’une quelconque des
revendications précédentes, dans lequel chacun
des premiers reliefs (31) est prévu de manière im-
médiatement adjacente à l’un des seconds reliefs
(32) dans le sens périphérique.

8. Disque de séparation selon la revendication 7, dans
lequel le premier relief (31) constitue un creux en
forme de rigole sur la surface intérieure (22), ce creux
étant configuré pour permettre le recueil et le trans-
port d’un desdits composants radialement vers l’ex-
térieur ou vers l’intérieur sur la surface intérieure
(22).

9. Disque de séparation selon l’une quelconque des
revendications 7 et 8, dans lequel le second relief
(32) constitue un creux en forme de rigole sur la sur-
face extérieure (21), ce creux étant configuré pour
permettre le recueil et le transport d’un desdits com-
posants radialement vers l’extérieur ou vers l’inté-
rieur sur la surface extérieure (21).

10. Disque de séparation selon l’une quelconque des
revendications précédentes, dans lequel les pre-
miers et seconds reliefs (31, 32) ont une étendue
allant de la proximité du bord intérieur (24) jusqu’à
la proximité du bord extérieur (23).

11. Disque de séparation selon la revendication 10, dans
lequel l’étendue d’au moins une partie des premiers
et seconds reliefs (31, 32) est droite.

12. Disque de séparation selon l’une quelconque des
revendications 10 et 11, dans lequel l’étendue d’au
moins une partie des premiers et seconds reliefs (31,
32) est courbe.

13. Ensemble de disques (19) destiné à un rotor centri-
fuge (5) d’un séparateur centrifuge, dans lequel l’en-
semble de disques (19) comprend une pluralité de
disques de séparation (20) présentant une pluralité
de premiers disques de séparation (20’) et une plu-
ralité de seconds disques de séparation (20"),
chacun des disques de séparation (20) étant de for-
me conique et s’étendant autour d’un axe de rotation
(x) et le long d’une surface conique symétrique en
rotation (y) sur l’axe de rotation (x),
chacun des disques de séparation présentant une
surface intérieure (22) et une surface extérieure (21),
chacun des disques de séparation (20) étant fabri-
qué dans une certaine matière, chacun des premiers
disques de séparation (20’) étant un disque de sé-
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paration selon l’une quelconque des revendications
1 à 12.

14. Ensemble de disques selon la revendication 13,
dans lequel les premiers et seconds disques de sé-
paration (20’, 20") sont prévus de manière alternée
au sein de l’ensemble de disques (19).

15. Ensemble de disques selon la revendication 14,
dans lequel le second disque de séparation (20") est
dépourvu d’éléments distanciateurs.

16. Ensemble de disques selon la revendication 15,
dans lequel les seconds disques de séparation (20")
sont pourvus d’une partie (39) déformée plastique-
ment, contre laquelle la zone de contact (33) d’un
des premiers et/ou seconds reliefs (31, 32) est en
contact.

23 24 



EP 2 349 578 B1

14



EP 2 349 578 B1

15



EP 2 349 578 B1

16



EP 2 349 578 B1

17



EP 2 349 578 B1

18



EP 2 349 578 B1

19



EP 2 349 578 B1

20



EP 2 349 578 B1

21



EP 2 349 578 B1

22



EP 2 349 578 B1

23



EP 2 349 578 B1

24



EP 2 349 578 B1

25



EP 2 349 578 B1

26



EP 2 349 578 B1

27



EP 2 349 578 B1

28



EP 2 349 578 B1

29



EP 2 349 578 B1

30



EP 2 349 578 B1

31

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2028955 A [0004] [0005]
• SE 19563 [0006]
• DE 363851 [0007]

• DE 349709 [0008]
• SE 457612 B [0061]


	bibliography
	description
	claims
	drawings
	cited references

